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HAND TEARABLE PATT ERNED RF.TRQRRFl .F.mVK MATFRI AI ■ 

INTRODUCTTON 

The present invention is directed to retroreflective material, and, more 
particularly, to material having a retroreflective pattern and which is hand tearable. 

BACKGROUND 

Retroreflective materials are well known for providing good visibility by 
5 brilliantly reflecting light back toward a light source. Existing retroreflective materials 
have various shortcomings, and new use applications call for retroreflective materials 
having new and improved characteristics. 

U.S. Patent No. 5,1 10,655 to Engler et al. discloses a retroreflective marking 
material for use on firefighters helmets. The marking material contains a fire resistant 

■ 

10 fabric which is resistant to tearing and has a . uniform retroreflective appearance. The 
marking material is typically applied to a firefighter's helmet, which aids in identification 
of the firefighter in smoky, hazardous conditions. The marking material must be cut into 
a desired pattern, e.g. the identification number of a particular firefighter. 

It is an object of the present invention to provide new retroreflective material 

15 having characteristics which reduce or wholly overcome some or all of the difficulties 
inherent in prior known materials. Particular objects and advantages of the invention will 
be apparent to those skilled in the art, that is, those who are knowledgeable or 
experienced in this field of technology, in view of the following disclosure of the 
invention and detailed description of certain preferred embodiments. 

20 SUMMARY 

The principles of the invention may be used to advantage to provide flexible 
retroreflective adhesive materials, such as retroreflective adhesive tapes, which haye 
retroflective patterns and vMch are clean-edge hand tearable. 

In accordance with a first aspect, a flexible retroreflective adhesive material has 
25 a carrier web. A retroreflective composition layer carries pattern elements on selected 
portions of the carrier web. The retroreflective composition layer has retroreflective 
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elements protruding from a surface of a binder layer adhered to the carrier web. The 
flexible retroreflective adhesive material also has a pressure sensitive adhesive layer, and 
is clean-edge hand tearable through the pattem elements. 

In accordance with another aspect, a flexible retroreflective adhesive tape has a 

5 carrier web. A retroreflective composition layer carries pattem elements on selected 
portions of the carrier web. The retroreflective composition layer has retroreflective 
elements protruding from a surface of a binder layer adhered to the carrier web. The 
flexible retroreflective adhesive tape also has a pressure sensitive adhesive layer, and is 
clean-edge hand tearable through the pattem elements. 

1 0 Substantial advantage is achieved by providing flexible fabric-backed adhesive 

material having a retroreflective pattem and which is hand, tearable. In particular, a tape 
is produced which can easily be torn to a desired length and applied to a surface when an 
adhesive is applied to a surface of the tape. This is highly advantageous since an 
individual can quickly, cleanly, and easily produce a desired length of retroreflective tape 

1 5 without special tools or equipment. Other advant^es include the ability to dispense tape 
without risking injury with the use of sharp cutting or tj^imming devices. 

These and additional features anU advantages of the invention disclosed' here will 
be further understood from the following detailed disclosure of certain preferred 
embodiments. 

20 BRIEF DESC RIPTION OF THE DRAWINGS 

Certain preferred embodiments are described in detail below with reference to the 
appended drawings wherein: 

Fig.l is a schematic section view, shown partially cut away, of a flexible 
retroreflective adhesive material in accordance with a first preferred embodiment of the 
25 present invention; 

* * . • ■ 

Fig. 2 is a schematic section view, shown partially cut away, of an alternative 
embodiment of the flexible retroreflective adhesive material of Fig. 1 ; 

Fig. 3 is a schematic plan view of one embodiment of retroreflective pattem 
elements of the flexible retroreflective adhesive material of Fig. 1 ; 
30 Fig. 4 is a schematic plan view of another embodiment of a retroreflective pattem 
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of the flexible retroreflective adhesive material of Fig. 1 showing a repeating pattern of 
pattem elements; 

Fig. 5 is a schematic plan view of an alternative embodiment of the retroreflective 
pattem elements of the flexible retroreflective adhesive material of Fig. 1 ; 
5 Fig. 6 is a schematic section view, shown partially cut away, of an alternative 

embodiment of the flexible retroreflective adhesive material of Fig. 1; 

Fig. 7 is a schematic plan view, shown partially cut away, of a differentially 
retroreflective pattem element of the present invention; 

Fig. 8 is a schematic section view, shown partially cut away, of an alternative 
1 0 embodiment of the flexible retroreflective adhesive material of Fig. 1 ; 

Fig. 9 is a schematic section view, shown partially cut away, of another alternative 
embodiment of the flexible retroreflective adhesive material of Fig. 1 ; 

Fig. 1 0 is a schematic section view, shown partially cut away, of an alternative 
embodiment of the flexible retroreflective adhesive material of Fig. 1 taken along lines 
15 10-10 of Fig. 5; 

Fig, 1 1 is a schematic plan view, shown partially -cut away, of yet another 
alternative embodiment of the flexible retroreflective adhesive material of Fig. 1 ; ' 

Fig. 12 is a schematic section view, shown partially cut away, of another 
alternative embodiment of the flexible retroreflective adhesive material of Fig. 1 ; and 
20 Fig. 1 3 is a schematic plan view, shown partially cut away, of another altemati ve 

embodiment of the flexible retroreflective adhesive material of Fig, 1 ; 

The figures referred to above are not drawn necessarily to scale and should be 
xmderstood to present a representation of the invention, illustrative of the principles 
involved. Some features of the retroreflective tape depicted in the drawings have been 
25 enlarged or distorted relative to others to facilitate explanation and understanding. The 
same reference numbers are .used in the drawings for similar or identical components and 
features shown in various alternative embodiments. Retroflective materials, as disclosed 
herein, will have configurations and components determined, in part, by the intended 
application and environment in which they are used. 
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DETAILED DESCRIPTION OF CERTAIN PR EFERRED EMBODIMENTS 
Flexible retroreflective adhesive tape 2, as seen in Fig. 1 , includes a retroreflective 
composition or sheet 3 formed of a densely packed layer of microspheres 4 partially 
embedded in binder layer 10. Each microsphere 4 has two transparent coatings 6, 8 

5 which differ in their index of refraction by at least about 0. 1 , preferably by at least about 
0.3, and provide a substantially transparent specularly reflective layer on the rear of 
microspheres 4. Suitable techniques for the application of such transparent coatings 6, 
8 to microspheres 4 are well known to those skilled in the art and further description need 
not be provided here. An alternative method of producing retroreflective microspheres 

1 0 is described in U.S. Patent No. 5,650^2 13, where a single layer of aluminum is deposited 
on microspheres. Alternative suitable techniques will be apparent to those skilled in the 
art, given the benefit of this disclosure. Such suitable techniques will be apparent to 
those skilled in the art, given the benefit of this disclosure. Binder layer 10 is adhered via 
bonding adhesive 12 to carrier web 14. Suitable bonding adhesives include, for example, 

15 urethanes, rubbers, silicones and acrylics. Alternative suitable bonding adhesives will 
be apparent to those skilled in the art, given the bene^t of this disclosure. Pressure 
sensitive adhesive 16 covers the exposed surface 15 of carrier web 14 ( i.e., the surface 
not facing toward binder layer 10 and adhesive layer 12) and release liner 18 covers 
pressure sensitive adhesive 16. When release liner 18 is removed, adhesive 16 is 

20 exposed, allowing tape 2 to be applied to a desired surface. Tape 2 is typically provided 
in roll form in order to provide ease of handling. 

Altematively, a release liner would not be required in the case where tape 2 would 
be wound upon itself in roll form such that the surface of adhesive layer 16 is in direct 
contact with the upper surface of the retroreflective composition or sheet 3 . 

25 Pressure sensitive adhesive 1 6 may altematively be applied to the upper surface 

of retroreflective sheet 3, thereby covering bmder layer 1 0 and microspheres 4, as seen 
in Fig. 2. Release liner 18 is then applied over presstire sensitive adhesive 16. In this 
embodiment, pressure sensitive adhesive 16 is, naturally, transparent to visible light. 
Thus, tape 32 may be applied behind a transparent surface such as. a glass window, 

30 allowing an individual to vie^ the retroreflective tape through the window. 

Pressure sensitive adhesive 1 6 has, in certain preferred embodiments, a thickness 
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of approximately 25 to 250 microns. Pressure sensitive adhesive 16 may be, for example, 
rubber, silicone, acrylic or urethane. In a preferred embodiment, pressure sensitive 
adhesive 16 is a residue-free adhesive. Residue-free adhesive, as used herein, refers to 
an adhesive which strips cleanly and leaves substantially no sticky residue behind when 
5 tape 2 is removed from a surface to which it has been adhered. Tape 2 may, in certain 
preferred embodiments, be adhered to, and stripped cleanly from, polished surfaces, 
including metals such as aluminum, steel, iron, copper, brass and galvanized steel. In 
other preferred embodiments, tape 2 may be adhered to, and stripped cleanly from, fabric 
or cloth surfaces such as cotton fabric, fiberglass, nylon, polyester, and blends thereof 
10 In other preferred embodiments, tape 2 may be adhered to, and stripped cleanly from, 
other surfaces such as leather, vinyl, glass, plastic surfaces (e.g., olefins, nylons, 
polystyrene), wood, and rubber. Examples of residue-free adhesives include urethanes, 
silicones, acrylics and rubbers in either crosslinked or uncrosslinked states. 

In certain preferred embodiments, as seen in Fig. 1 0, retroreflective composition 
15 3 is disposed only along a portion of carrier web 14, leaving surface 1 7 of carrier web 1 4 
exposed at those areas not covered by retroreflective composition 3. 

Microspheres 4 preferably have a diameter of approximately 20 to 1 00 microns, 
and more preferably have a diameter of approximately 50 microns. Microspheres 4 are 
typically glass since glass exhibits good durability, resistance to abrasioii, and are less 
20 expensive than many polymeric retroreflective elements. Microspheres 4 may be clear 
or colored. Microspheres 4 may also be formed of polymers (plastics) such as acrylic, 
or polystyrene, or minerals such as quartz. Other suitable materials for forming 
microspheres 4 will be readily apparent to those skilled in the art, given the benefit of this 
disclosure. 

25 When microspheres with specularly reflective layers are used as retroreflective 

elements in the retroreflective tape, the specularly reflective layers are preferably 
substantially transparent. As seen in Fig. 1 , each microsphere 4 may have two transparent 
hemispheric coatings 6, 8 on its rear surface which differ in their index of refraction by 
at least 0.1, preferably by at least 0.3. Preferably, the index of refraction of transparent 

30 coating 6 is from about 1 .2 to 1 .7, and the index of refraction of transparent coating 8 is 
from about 1.7 to 3.0. The coatings preferably have a thickness of approximately 5 to 25 



RNf^nnCiD: <WO 0nf7PQ55A1 I > 



wo 00/72055 PCT/USOO/14120 

6 

microns. These coatings may be referred to as partially-light-transmissive reflective 
layers. Suitable coatings include CdS, CeO^, Csl, GaAs, Ge, InAs, InP, InSb, ZrQ , 
Bi A. ZnSe, ZnS, WO3, PbS, PbSe, PbTe, Rbl, Si, TaA. Te, TiO^, AI2O3, AIF3. CaFj, 
CeFj, LiF, MgFj, NaaAlF^, ThOFj, NaCl, elastomeric copolymers of perfluoropropylene 

5 and vinylidene fluoride. Other suitable coatings will become readily apparent to those 
skilled in the art, given the benefit of this disclosure. 

In other preferred embodiments, microspheres 4 can be coated with a single layer 
of aluminum as described in U.S. Patent No. 5,650,213. 

In certain preferred embodiments, especially when carrier web 14 is a fabric, it 

10 or the surface 1 7 thereof may be somewhat embedded in binder layer 1 0 or adhesive layer 
12. Thus, for example, referring to the embodiment shown in Fig. 1 , wherein binder layer 
10 is secured to carrier web 14 via bonding adhesive 12, there is, at least along portions 
of tape 2, no longer a sharp delineation between the surfaces of adhesive layer 12 and 
carrier web 14 since at least a portion of the adhesive has infiltrated surface 1 7 of carrier 

15 web 14. 

In certain preferred embodiments, as seeh in Fig^^ 12, binder layer 10 is secured 
directly to carrier web 14 without the benefit of a bonding adhesive. Alternatively, for 
example, there may be, at least along portions of tape 122, no longer a sharp delineation 
between the surfaces of binder layer 10 and carrier web 14 since at least a portion of 
20 binder layer 10 has infiltrated surface 17 of carrier web 14. 

Binder layer 10 has, in certain preferred embodiments, a thickness of 
approximately 10 to 50 microns. It is to be appreciated that binder layer 10 may be 
pigmented with a desired colorant Adding colorant to binder layer 10 provides daytime 
unnoticeability and a variety of coloration, and assists in design ornamentation. Suitable 
25 colorants include oxides, copper phthalocyanine blue, pigment yellow 65, or carbozole 
violet. Suitable pigments are well known in the art. 

The tape or other flexible retrorefiective adhesive material of the invention is 
clean-edge hand tearable through the pattern elements. Clean-edge hand tearable, as used 
herein means the tape or other sheet material can be torn by hand to produce a newly 

* . * ■ • ' 

30 formed edge which is substantially straight and has substantially no curl or jaggedness. 
In certain especially preferred embodiments, tape 2 is clean-edge hand cross-tearable. 
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That is, the tape can be ripped by hand laterally-across (i.e., at 90° to the longitudinal 
direction of the tape) with substantially no curl or jaggedness at the newly-formed free 
end of the tape. Clean-edge hand tearable tapes and materials of the invention meet 
ASTM test No. D-1424, with a value of 300 - 1 600 grams, and more preferably, with a 
5 value of 600-1200 grams. Preferably, the force required to rip the tape by hand must not 
be excessive, yet the tape must exhibit strength, especially tensile strength, adequate to 
perform its intended application. 

A retroreflective pattern is formed on the tape or other flexible retroreflective 
adhesive material of the present invention. That is, retroreflective pattern elements are 
1 0 displayed which are visibly different and distinct from the remaining surface of the tape; 
e.g., the remaining surface may be a contrasting color from the color of the pattern 
elements. The pattern is preferably visible, i.e., discemable, to the human eye at a 
distance of, e.g., 20 feet. The pattern may take any desired form, providing the capability 
of transmitting information, or providing aesthetic appeal, or both. 
15 In one preferred embodiment, shown in Fig, 3, pattern elements 19 may 

comprise retroreflective symbols such as alpha-numeric ch^cters, positioned on non- 
retroreflective background 22. In certain preferred embodiments, reflective tape 42 has 
a repeating retroreflective pattern. 

In one preferred embodiment, as seen in Fig. 4, pattern elements 1 9' of reflective 
20 tape 52 may comprise a repeating pattern of retroreflective diagonal stripes 20 disposed 
in altemating fashion with non-retroreflective diagonal stripes 22. Stripes 20 and 22, in 
the embodiment illustrated, are diagonal stripes having a width, for example, of 
approximately 2 1/4" (and about 3" measured along the length of the tape). 

In another preferred embodiment, as seen in Fig. 5, pattern elements 19" of tape 
25 62 may be design elements disposed in a repeating pattern on background 22, where one 
of pattem elements 19" and background 22 is retroreflective and the other is non- 
retroreflective. 

It is contemplated that in the flexible adhesive material disclosed here, the pattem 
elements are permanently adhered, or otherwise secured, to the carrier web. 
30 In certain preferred embodiments, the pattem of reflective tape 2 is only readily 

visible when reflective tape 2 is illimiinated with a focused light source, that is, the 
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pattern elements are substantially hidden or not easily discemable when viewed with the 
naked eye in the absence of retroreflection from a light source. When a light source 
shines on the reflective tape 2, the microspheres 4 of the pattern elements reflect light, 
revealing the pattern. Such a hidden pattern may be formed in various ways. 

5 In one preferred embodiment, binder layer IQ is colored and covers the entire 

surface of tape 92, as seen in Fig. 9. In this embodiment, retroreflective microspheres 4 
are disposed across only a portion of binder layer 10 in the form of pattern elements. 
Thus, the pattern is revealed only when tape 92 is illuminated with a light source. 

In another preferred embodiment,. as seen in Fig. 6, binder layer 10 is colored and 

1 0 covers the entire surface of tape 2. In this embodiment, the hidden pattern is formed by 
providing transparent coatings 6, 8 only on those microspheres 4 which form the pattern 
elements. The remaining microspheres 4' have no transparent coating and, thus, are not 
retroreflective. When viewed without direct illumination, the pattern is not visible. 
However, when illuminated, the pattern becomes visible due to the fact that microspheres 

15 4 forming the pattern elements are retroreflective. This embodiment provides a 
consistent feel across the surface of tape 72 since microspheres 4, 4* are distributed across 
the entire surface of tape 72 and are substantially coplanar with one another. ^ 

In another preferred embodiment, as seen in Fig. 1 0, binder layer 1 0 is colored but 
covers only a portion of carrier web 14, such that retroreflective microspheres are 

20 disposed on only a portion of tape 1 02, forming pattern elements. In this embodiment, . 
portions 40 of carrier web 14 which are not covered have substantially the same color as 
binder layer 1 0. Thus, when viewed without direct illumiiiation, all portions of tape 1 02 
appear the same and the pattern is substantially hidden. The pattern is revealed when 
illuminated with a light source. 

25 In certain preferred embodiments, portions of tape 2 are differentially 

retroreflective. Differentially retroreflective, as used herein, refers to a gradation of 
retroreflectivity . That is, the retroreflectivity is not uniform, but, rather, varies across a 
portion of the tape. The gradation of retroreflectivity may be within a particular pattern 
element or from one pattern element to another. An example of differential 

30 retroreflectivity is seen in* Fig. 7, where there is no sharp boundary between 
retroreflective pattern element 19 and its non-retroreflective background 22, but, rather. 
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a gradual, visible, change from retroreflective to non-retroreflective. Pattern elements 
which are differentially retroreflective include, for example, clouds, waves, flames, 
flowers, images, and logos. 

In another preferred embodiment, shown in Fig. 1 1, tape 1 12 has several portions 
5 1 1 4, 1 1 6, 1 1 8, each having a different and distmct level of retroreflectivity. The portions 
having distinct levels of retroreflectivity may be within pattem element 1 19, as shown, 
or may be distributed among multiple pattem elements. The level of retroreflectivity in 
a portion of a pattem element is controlled by the use of retroreflective microspheres of 
different and distinct levels of retroreflectivity. 
10 Carrier web 14, in certain preferred embodiments, has a thickness of 

approximately 75 to 400 microns. Carrier web 14 is preferably formed of fabric. In 
certain embodiments, carrier web 14 is formed of nonwoven fabric. Carrier web 14 is 
more preferably formed of woven fabric. Such fabric is preferably cloth, more preferably 
woven cloth, and most preferably natural fiber woven cloth. Exemplary suitable fabrics 
1 5 include cotton, linen, hemp, rayon, and blends thereof. Other stiitable fabrics will be 
apparent to those skilled in the art, given the benefit of this-disclosure. 

In certain preferred embodiments, carrier web 14 may be formed of non-fabric 
materials. Non-fabric materials may include synthetic fibers, e.g. olefin, nylons, 
polyesters, aramid, and acrylics; plastic films formed of olefin, nylons, polyesters or 
20 polyurethanes; or other non-fabric materials such as fiberglass, carbon fiber, steel, or 
copper. Other suitable materials for forming carrier web 14 will be readily apparent to 
those skilled in the art, given the benefit of this disclosure. 

In certain preferred embodiments, tape 2 is water-resistaiit, passing ISO Test No. 
105-X12, with a value of at least 3.0, or AATCC Test No. 9-1995, with a value of at least 
25 3.5. In other preferred embodiments, tape 2 is waterproof, passing ISO Test No. 105- 
XI 2, with a value of at least 4.5, or AATCC Test No. 9-1 995, with a value of at least 4.5. 
As seen in Fig. 8, tape 82 may be made waterproof or water-resistant by overlaying 
protective layer 30 on the stirface of retroreflective sheet 3. Protective layer 30 is 
preferably transparent to visible light Protective layer 30 may be formed by skim coating 
30 a liquid over retroreflective sheet 3 which then dries to form protective layer 30. Suitable 
liquids for skim coating include acrylics, urethanes and vinyl. In other preferred 
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embodiments, protective layer 30 is a sheet or film which is laminated to retroreflective 
sheets. Suitable laminates include olefin, polyester, and urethane. In other preferred 
embodiments, protective layer 30 may be formed by extrusion or coating. Protective 
layer 30 may be extruded simultaneous to bonding adhesive 12 being applied to binder 

5 layer 10. Suitable materials for extrusion include olefin and urethane. 

In another prefenred embodiment, as seen in Fig. 1 3, longitudinal edge 1 30 of tape 
1 32 is non-linear. Edge 130 may be, for example, pinked, scalloped, kinked, or have any 
other non-linear characteristic. Making edge 130 non-linear helps to ease the start of a 
transverse tear of tape 132, and may also reduce cloth residue when tape 132 is formed 

10 of fabric. Suitable non-linear finishes to edge 130 will become readily apparent to those 
skilled in the art, given the benefit of this disclosure. 

In light of the foregoing disclosure of the invention and description of the 
preferred embodiments, those skilled in this area of technology will readily understand 
that various modifications and adaptations can be made without departing firom the true 

1 5 scope and spirit of the invention. All such modifications and adaptations are intended to 
be covered by the following claims. • 

t.™- . . - ■ , 

j 
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CLAIMS 

t 

1 1 . A flexible retroreflective adhesive material comprising, in combination: 
,1 a carrier web; 

3 a retroreflective composition layer cairying pattern elements on selected portions 

4 of the carrier web, comprising retroreflective elements protruding from a surface of a 

5 binder layer adhered to the carrier web; and 

6 a pressure sensitive adhesive layer; 

7 wherein the flexible retroreflective adhesive material is clean-edge hand tearable 

8 through the pattern elements. 

1 2- The flexible retroreflective adhesive material according to claim 1 , wherein the 

2 retroreflective composition layer forms a repeating pattern of the pattern elements on the 

3 carrier web. . 

1 3. The flexible retroreflective adhesive material according to claim 1, wherein the 

2 pattern elements include alpha-numeric symbols. 

\ 
? 

1 4. The flexible retroreflective adhesive material according to claim 1, wherein 

2 portions of the carrier web not covered by the retroreflective composition layer are 

3 substantially the same color as the retroreflective composition layer. 

1 5. The flexible retroreflective adhesive material according to claim 1, wherein 

2 portions of the carrier web not covered by the retroreflective composition layer are 

3 covered by a non-retroreflective composition which, other than being non-retroreflective, 

4 has substantially the same appearance as the retroreflective composition layer. 

1 6. The flexible retroreflective adhesive material according to claim 5, wherein the 

2 non-retroreflective composition has substantially the same color as the retroreflective 

3 composition layer and comprises non-retroreflective elements substantially coplanar with 

4 the retroreflective elements. 
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1 7. The flexible retroreflective adhesive material according to claim 6, wherein the 

2 non-retroreflective elements protrude from the surface of the binder layer. 

..■ ■■».— 

1 8. The flexible retroreflective adhesive material according to claim 1, wherein a 

2 release liner overlies an exposed surface of the pressure sensitive adhesive, 

19. The flexible retroreflective adhesive material according to claim 1 , wherein at 
2 least a portion of a pattern element is differentially retroreflective. 

1 10. The flexible retroreflective adhesive material according to claim 1, wherein the 

2 retroreflective elements comprise substantially transparent microspheres having 

3 specularly reflective coatings on rear portions thereof embedded in the binder layer. 

1 11. The flexible retroreflective adhesive material according to claim 1, wherein the 

2 pressure sensitive adhesive covers a surface of the carrier web. 

1 12. The flexible retroreflective adhesive material according to claim 1, wherein the 

2 carrier web is fabric. 

1 13. The flexible retroreflective adhesive material according to claim 1 , wherein the 

2 carrier web is a woven fabric. 

1 14. The flexible retroreflective adhesive material according to claim 13, wherein the 

2 woven fabric is embedded in the binder layer. . 

1 15. The flexible retroreflective adhesive material according to claim 1 , wherein the 

2 carrier web is a nonwoven fabric. 

1 16. The flexible retroreflective adhesive material according to claim 1 5, wherein the 

2 nonwoven fabric is embedded in the binder layer. 
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1 17. The flexible retroreflective adhesive material according to claim I , wherein the 

2 retroreflective material is water-resistant 

1 18. The flexible retroreflective adhesive material according to claim 1 , wherein the 

2 retroreflective material is waterproof. 

1 1 9. The flexible retroreflective adhesive material according to claim 1 , wherein the 

2 carrier web is secured to the binder layer by adhesive. 

1 20. The flexible retroreflective adhesive material according to claim 1 , wherein the 

2 binder layer contains a colorant. 

1 21. The flexible retroreflective adhesive material according to claim 1, further 

2 comprising a protective layer overlaymg the retroreflective composition. 

1 22. The flexible retroreflective adhesive material according to claim 1, wherein a 

2 portion of a pattern element has a retroreflectivity level distinct from a retroreflectivity 

3 level of a second portion of the pattern element. 

1 23. A flexible retroreflective adhesive tape comprising, in combination: 

2 a carrier web; 

3 . a retroreflective composition layer carrying pattern elements on selected portions 

4 of the carrier web, comprising retroreflective elements protruding from a surface of a . 

5 binder layer adhered to the carrier web; and 

6 a pressure sensitive adhesive layer; 

7 wherein the flexible retroreflective adhesive tape is clean-edge hand tearable 

8 through the pattern elements. 

1 24. The flexible retroreflective adhesive tape according to claim 23, wherein the tape 

2 is wound in a roll. 
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1 25 . The flexible retroreflective adhesive tape according to claim 23 , wherein the tape 

2 is clean-edge hand cross tearable in a direction transverse to a longitudinal axis of the 

3 tape. 



1 26. The flexible retroreflective adhesive tape according to claim 23, wherein the 

2 pattern elements repeat along a length of the tape. 



1 , 27. The flexible retroreflective adhesive tape according to claim 23, wherein a 

2 longitudinal edge of the tape is non-linear. 
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